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602. No real surface being perfectly smooth, a cord or chain may irest upon it when stretched over so great a length of a geodetic on a convex rigid body as to be not of minimum length between its extreme points: but practically, as in tying a cord round a ball, for permanent security it is necessary, by staples ot otherwise, to constrain it from lateral slipping at successive points near enough to one another to make each free portion a true minimum on the surface,
603. A very important practical case'is supplied by the consideration of a rope wound round a rough cylinder. We may suppose it to lie in a plane perpendicular to the axis, as we thus simplify the question very considerably without sensibly injuring the utility of the solution. To simplify still further, we shall suppose that no forces act on the rope but tensions and the reaction of the cylinder. In practice this is equivalent to the supposition that the tensions and reactions are very large compared with the weight of the rope or chain; -which, however, is inadmissible in some important cases, especially such as occur in the application of the principle to brakes for laying submarine cables, to ergometers, and to windlasses (or capstans with horizontal axes).
By § 592 we have              T= T^°,
showing that, for equal successive amounts of integral curvature (§ 14), the tension of the rope augments in geometrical progression. To give an idea of the magnitudes involved, suppose p. ~ '5, 6 « TT, then
!*«= T^ = 4.81T0 roughly.
Hence if the rope be wound three times round the post or cylinder the ratio of the tensions of its ends, when motion is about to commence, is
(4.8i)0>: i or about 12392 : *t
Thus we see how, by the aid of friction, one man may easily check the motion of th'§ largest vessel, by the simple expedient of coiling- a, rope a few time's round a post. This application of friction is .of great importance in many other applications, especially to ergome-tors (i 389, 390,.
601 With the aid of the preceding investigations, the student may easily work out ior himself ihe solution of the general problem of a cord under the action of any forces, and constrained by a rough surface; it is not of sufficient importance or interest to find a place here.
605. An elongated body of elastic material, which for brevity we shall generally call a wire, bent or twisted to any degree, subject only to the condition that the radius of curvature and the reciprocal of the twist are everywhere very great in comparison with the greatest transverse dimension, presents a case in which, as we that the tension of the string is the same at every point, and the pressure of the surface upon it is [§ 596 (3)]) this force is in the same direction as N, We see therefore that the direction of their use and mode of appli--cation.
